In this paper a classification of the manifolds obtained by a (p, q) surgery along an (r, s) torus knot is given. If | <r [ = I rsp + q I Φ 0, then the manifold is a Seifert manifold, singularly fibered by simple closed curves over the 2-sphere with singularities of types a ± = s, a 2 = r, and <x z =\ό\. If \a\ = 1, then there are only two singular fibers of types ai = s, a 2 = r, and the manifold is a lens space L(\q\, ps 2 ). If I a1 =0, then the manifold is not singularly fibered but is the connected sum of two lens spaces L(r, s)#L(s, r). It is also shown that the torus knots are the only knots whose complements can be singularly fibered.
l DEFINITIONS. A knot K is a polygonal simple closed curve in S 3 which does not bound a disk in S\ A solid torus T is a 3-manifold homeomorphic to S 1 x D\ The boundary of T is a torus, a 2-manifold homeomorphic to S x S 1 . A meridian of T is a simple closed curve on dT which bounds a disk in T but is not homologous to zero on dT. A meridianal disk of T is a disk D in T such that D Π 3Γ = dD and 3D is a meridian of T. A longitude of Γ is a simple closed curve on 3Γ which is transverse to a meridian of T and is null-homologous in S 3 -T. A meridianlongitude pair for T is an ordered pair (Af, L) of curves such that ikf is a meridian of T and L is a longitude of T transverse to ikf. π^dT) ~ Z x Z with generators M and L. gilf + pL is the homotopy class of a simple closed curve on dT if and only if p and g are relatively prime.
A torus knot of type (r, s), denoted K(r, s), is defined as follows. Let T be a standardly embedded solid torus in S\ that is, T is isotopic to a regular neighborhood of a polygonal curve in the x-y plane. Then S B -T is a solid torus. Let J x and J 2 be oriented simple closed curves on dT such that J x bounds a disk in T and J 2 bounds a disk in S 3 -T, that is J x is meridianal and J 2 is longitudinal. Identifying J t with (1, 0) and J 2 with (0, 1), let r and s be relatively prime integers, r > s > 0, and let K(r ,s) be a simple closed curve in (r, s). Then K(r, s) is a torus knot of type (r, s). By Van Kampen's theorem π^-KirtS)) = (a, b\a r = b s ). A space is a ίews space if it contains a solid torus such that the closure of its complement is also a solid torus. Hence one way to view a lens space is as the space obtained by identifying two solid tori by a homeomorphism on the boundary. 3 , in the sense of Seifert, is a topological 3-manifold partitioned into subsets homeomorphic to S\ the fibers, such that each fiber has a closed neighborhood preserving homeomorphic to some sT* (v/u) . f/* is obtained as follows. Let B be a sphere with g > 0 handles (k crosscaps), cut B along a set of loops based at x 0 to get a 4<?-gon (2fc-gon) P with sides A^'Br'A.B, A^Bj'AgB^C, C k Cί) to be identified in pairs, and remove a disk D o around x 0 to get P. P x S L is a 3-manifold on which we make some identifications. Let χiπ^B, x 0 ) -> Aut ^(S 1 ) = Z 2 . Let a; and x f be points on the edges of P which are identified in B, and let a be a path formed by the line segments x Q x, x'x Q . a is a loop in B based at x Q . Choose a base point preserving homeomorphism x x S ι -~^x' x S'w hich induces 
Abelianizing, we see that g = 0 (& = 0). Setting F = 1, we see that i = 1 unless w = ± 1 in which case ^ -±1, a contradiction. Hence TΓi (Z^7 3 Proof. In performing the surgery, we remove a fiber neighbornood of a nonsingular fiber K to obtain S 3 -^K(K) and then close S 3 -~//^(ϋΓ) with sΓ 3 such that AT ~ pL -gikf where M f is a meridian of sT 3 , L is a longitude of ^V{K), and ikf is a meridian of If F is a fiber on 3 ^V(K) in g 8 -^i^(K) y F loops around the 2-axis r times, but the £-axis ~ sikf in S 3 L(\q\, x) . The Seifert invariants do not determine x; we determine x in the next proposition. PROPOSITION K{r,s) and \σ\ = \rsp + q\ -1, £Λe% ίΛ,e manifold is a lens space L(\q\, ps 2 ).
If an elementary surgery of type (p, q) is performed along
Proof. Let T 1 be a standardly embedded torus in S 3 as shown below and let
We remove ^K(K) so that T 2 is still a solid torus and replace it with sT 3 such that M ~ pL -qM ~ pFTM (σ = ± 1) and so 1/ -F. sT 8 ?/^ is a solid torus Γ 3 (sT Γ) T, ~ S 1 x I) since a longitude of sT f V -JF. Let M z be a meridian of T 3 . We want to determine x such that ilf 3 -|g|Z, 2 + xM z . We sew back a sαlid torus sT s with meridian M' so that M' L -qM ~ K. A meridian goes to one edge of the depression; another meridian goes to the other edge since they are parallel. Thus we may assume that the dsT 3 between two meridians is sewn to each half of the picture. Each half would be a lens space except that a 3-cell is missing-the 3-cell which is the other half of 5* Conjectures* A natural question to ask is whether Seifert manifolds can be obtained by elementary surgery along a knot other than a torus knot. We conjecture that the answer to this question is "no" in light of the following information:
1. If the fundamental group of a Seifert manifold is infinite, then the subgroup generated by the fiber is an in finite cyclic normal subgroup, the center of the group in case the characteristic is trivial [4] 2. All the known finite fundamental groups of closed 3-manifolds are groups of Seifert manifolds. All the possible finite fundamental groups have a nontrivial center. In case the order of the group is even, the unique element of order 2 lies in the center. In case the order of the group is odd, the group is cyclic and the center is the whole group [3] .
3. Waldhausen has a partial converse to 1. If ~ί# 3 is an irreducible 3-manifold such that π x {^/^z) has a nontrivial center and either JHΊC^3) is infinite or π x {^%) is a nontrivial free product with amalgamation, then ^Γ 3 is a Seifert manifold [5].
4. Burde and Zieschang have shown that if the fundamental group of the complement of a knot has a nontrivial center, then the knot is a torus knot and the center is infinite cyclic [1] . 
